Cannabinoid-mediated neuroprotection following interferon-gamma treatment in a three-dimensional mouse brain aggregate cell culture.
Multiple sclerosis is increasingly recognized as a neurodegenerative disease which is triggered by inflammation in the central nervous system (CNS). Demyelination-associated axonal or neuronal damage is a primary cause of disability and has thus far not been successfully targeted by available drug therapies. The neuroprotective properties of both endogenous and administered cannabinoids have been shown in in vivo and in vitro models of CNS damage following excitotoxic, oxidative, traumatic and ischaemic insults, with a predominantly apoptotic effector mechanism. In this study a foetal mouse telencephalon aggregate cell culture system was developed to compare tissue from cannabinoid receptor 1 knockout mice with wildtype counterparts. Aggregate formation and neurofilament/myelin basic protein accumulation were dependent on the age of foetal dissection and species used. Following treatment with interferon-gamma, levels of myelin basic protein, neurofilament, neuronal dephosphorylation and caspase 3 activation were assessed in telencephalon tissue in vitro. Cytokine treatment resulted in significant loss of the neuronal marker neurofilament-H in cannabinoid receptor 1 knockout cultures but not in wildtypes, indicating that presence of the cannabinoid receptor 1 gene can be neuroprotective. Caspase 3 activation was higher in cultures from knockout animals, indicating an apoptotic mechanism of cell death. Dephosphorylated neurofilament levels were significantly elevated in knockout mice, lending support to the premise that neurofilament dephosphorylation is a marker for neuronal damage. Taken together, these results indicate that neuroprotection could be elicited through the cannabinoid receptor 1, and point towards a potential therapeutic role for cannabinoid compounds in demyelinating conditions such as multiple sclerosis.